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ABSTRACT : 

A bridge controller controls the data flow to/from a USB bus to/from an ATA/ATAPI drive, such 
as an ATA hard drive or AT API CD or DVD drive. The bridge controller has a state machine which 
receives the CBW in a background mode in real time as the packet is being transferred to the 
bridge controller. The state machine uses the CBW to set up the data transfer. The bridge 
controller also has a programmable processor which is coupled to the CBW once it is received in 
a buffer memory. The programmable processor makes changes in the set up of the receiving device 
for the transfer, if needed, and initiates the data transfer. 
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A customizable computing system, having a microprocessor and a programmable logic device 
coupled to the microprocessor via a dedicated bus. The programmable logic device includes a 
configuration to provide I/O functionality to the system and may be a field programmable gate 
array. The programmable logic device operates as both a north bridge and a south bridge as is 
understood by those of ordinary skill in the art. Requests are received from the microprocessor 
in the programmable logic device over the dedicated bus and are processor specific requests. 
The processor specific requests are translated into processor dependent commands by a bridge. 
After the processor specific requests are translated into processor dependent commands, the 
commands are forwarded to processor independent I/O structures which interface with both 
internal and external- peripheral devices to the customizable computing system. 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This U.S. patent application claims priority from provisional patent application Serial 
No. 60/392,344 filed on Jun. 27, 2002 entitled "Customizable Computer System" and bearing 
attorney docket 2684/102 which is incorporated herein by reference in its entirety. 
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PowerPC 601 RISC Microprocessor User's Manual, pp. 2-42 through 2-70; 8-1 through 8-36; and 9-1 
through 9-52, published by Motorola in 1993. 

PCI Local Bus Specification, Review Draft Revision 2.1, published Oct. 21, 1994 by the PCI 
Special Interest Group, P.O. Box 14070, Portland, OR 97214. 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Harvey; Jack B. 
ASSISTANT-EXAMINER: Phan; Raymond N. 

ATTY-AGENT-FIRM: Burns, Doane, Swecker & Mathis, LLP 
ABSTRACT : 

In a computer system an apparatus interconnects a first bus, a second bus and a frame buffer, 
wherein the first bus and the second bus are of incompatible bus architecture types. For 
example the first bus may be a loosely coupled bus having split-bus transaction capability, 
such as the ARBus, and the second bus may be a tightly ordered bus, such as the PCI local bus. 
The apparatus includes bridge hardware for converting access requests from the first bus into 
suitable requests for the second bus. Data paths within the apparatus allow data to be routed 
from one bus to another. The apparatus further includes a frame buffer controller that is 
accessible from either of the first or second buses for performing read or write operations 
from/to the frame buffer. Data path logic allows data to be routed from any of- the first bus, 
second bus and frame buffer to any other one of these three locations. In a preferred 
embodiment, the data paths are fabricated on a first integrated circuit, and all of control 
logic is fabricated on a second integrated circuit. The partitioning of hardware in this manner 
allows for an efficient interface to be provided between the two chips. 
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TITLE: Bridge for coupling digital signal processor to on-chip bus as slave 
DATE-ISSUED: September 7, 2004 



INVENTOR- INFORMATION: 
NAME 

Stewart; Charles H. 



CITY 

Richardson 



STATE 
TX 



ZIP CODE 



COUNTRY 



ASSIGNEE-INFORMATION: 
NAME 

LSI Logic Corporation 



CITY 

Milpitas 



STATE 
CA 



ZIP CODE 



COUNTRY 



TYPE CODE 
02 



APPL-NO: 09/ 847850 [PALM] 
DATE FILED: April 30, 2001 

PARENT -CASE : 

CROSS-REFERENCE TO RELATED APPLICATIONS This application claims priority based on provisional 
patent application Serial No. 60/270,063, filed Feb. 20, 2001. This application incorporates by 
reference for all purposes, the following applications, filed on the same date as this 
application and assigned to the same assignee as the present application: U.S. patent 
application Ser. No. 09/847,850, filed Apr. 30, 2001, now U.S. Pat. No. 6,687,773, issued Feb. 
3, 2004, entitled "Bridge For Coupling Digital Signal Processor to AMBA Bus as Master" by 
inventors Charles H. Stewart and Keith D. Dang; and U.S. patent application Ser. No. 
09/847,848, filed Apr. 30, 2001, entitled "A Parameterizable Queued Memory Access System" by 
inventor Charles H. Stewart. 

INT-CL: [07] G06 F 13/00 

US-CL-ISSUED: 710/306; 710/65, 710/311, 710/315 
US-CL-CURRENT: 710/306; 710/311, 710/315, 710/65 

FIELD-OF-SEARCH: 710/65, 710/306-315 
PRIOR-ART-DISCLOSED : 
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PAT-NO 
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ISSUE-DATE 
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PATENTEE -NAME 
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Lo et al. 
Pontius et al . 
Hamilton et al . 
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□ 2001/0016885 
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Mo j aver et al . 
Reiss et al . 
Duboc 

Piirainen et al, 
Happonen 



710/313 

710/306 
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ART-UNIT: 2112 

PRIMARY -EXAMINER : Auve; Glenn A. 
ASSISTANT-EXAMINER: Patel; Nimesh 
ATT Y -AGENT- FIRM: Conley, Rose P.C. 

ABSTRACT : 

A bridge for connecting a DSP to an ASIC on-chip bus as a slave. The bridge couples signals 
between a DSP internal memory direct memory interface and an on-chip bus such as the AMBA AHB. 
The bridge includes a generic slave module which provides direct connections to the on-chip bus 
in the on-chip bus protocol. It also includes a slave engine connected to the DSP memory 
interface to control read and write transactions with the memory. The generic slave and the 
slave engine are coupled by a pulse grower and pulse shaver to allow the engine to operate at 
DSP clock frequency while the generic slave operates at the usually slower on-chip bus 
frequency. The bridge allows masters in the ASIC to perform read and write transactions with 
the DSP internal memory. 

27 Claims, 12 Drawing figures 
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OTHER PUBLICATIONS 

PowerPC 601 RISC Microprocessor User's Manual, pp. 2-42 through 2-70; 8-1 through 8-36; and 9-1 
through 9-52, published by Motorola in 1993. 

PCI Local Bus Specification, Review Draft Revision 2.1, published Oct. 21, 1994 by the PCI 
Special Interest Group, P.O. Box 14070, Portland, OR 97214. 

PCI Multimedia Design Guide, Revision 1.0 (Mar. 29, 1994), which is distributed by the PCI 
Multimedia Working Group (part of the PCI Special Interest Group, P.O. Box 14070, Portland, OR 
97214). 

ART-UNIT: 235 

PR I MARY -EXAMINER : Harvey; Jack B. 
ASSISTANT-EXAMINER: Phan; Raymond N. 

ATT Y-AGENT- FIRM: Burns, Doane, Swecker & Mathis, LLP 
ABSTRACT : 

In a computer system an apparatus interconnects a first bus, a second bus and a frame buffer, 
wherein the first bus and the second -bus are of incompatible bus architecture types. For 
example the first bus may be a loosely coupled bus having split-bus transaction capability, 
such as the ARBus, and the second bus may be a tightly ordered bus, such as the PCI local bus. 
The apparatus includes bridge hardware for converting access requests from the first bus into 
suitable requests for the second bus. Data paths within the apparatus allow data to be routed 
from one bus to another. The apparatus further includes a frame buffer controller that is 
accessible from either of the first or second buses for. performing read or write operations 
from/to the frame buffer. Data path logic allows data to be routed from any of the first bus, 
second bus and frame buffer to any other one of these three locations. In a preferred 
embodiment, the data paths are fabricated on a first integrated circuit, and all of control 
logic is fabricated on a second integrated circuit. The partitioning of hardware in this manner 
allows for an efficient interface to be provided between the two chips. 

12 Claims, 12 Drawing figures 
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